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We, Peter S. Lu, Johannes Schweizer, Chamorro Somoza Diaz-Sarmiento, and Michael P. 
Belmares, declare as follows: 

1 . We are the inventors of claims 1, 3-8, 10-22 and 24-28 of the patent application 
identified above and the inventors of the subject matters described and claimed therein. 

2. We conceived and reduced to practice in this country the invention claimed in 
claims 1, 3-8, 10-22 and 24-28 in the above-referenced application prior to September 6, 2001. 

3. Prior to September 6, 2001 we conceived that the E6 protein of oncogenic human 
Papillomavius (HPV) has a C-terminal domain with a consensus sequence of -X-(S/T)-X-( V7I/L) 
that should be recognized and specifically bound to by a PDZ domain, such as domain 2 of MAGI- 
1, while non-oncogenic or low risk HPV E6 sequences should not. We developed assays to assess 
the binding interactions between the C-tewninal domain of E6 protein of various oncogenic and 
non-oncogenic strains of HPV, such as the "G Assays" described in above-referenced application 
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serial No. 10/630,590 at pages 43-46, and in provisional application No. 60/309,841 filed on 
August, 3, 2001 at pages 32-36. 

4. Prior to September 6, 2001 we designed and purchased from commercial suppliers 
peptides {see Exhibit A for evidence of purchase with dates obscured) containing the consensus C- 
terminal sequences derived from various oncogenic strains of HPV, and C-terminal sequences 
from non-oncogenic strains of HPV. Table 1 below lists the sequences of such peptides with the 
C-terminal consensus sequences of oncogenic strains of HPV highlighted in bold. As listed in 
Table 1, besides peptides which have the native sequences of the C-termini of the HPV strains, we 
also designed peptides that are derived from the native sequences of the C-termini by substituting 
amino acid residues (especially cysteine residues) outside the consensus 4 amino acid C-terminal 
sequences with other amino acid residues to avoid complications resulting from aberrant folding of 
the native peptides due to cross-linking of the cysteine residues that causes aggregation of the 
peptides. See designed peptide sequences labeled with "(modified)" or "(cysteine-free)" in Table 
1. 
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Table 1. Sequences of C-terminal peptides derived from E6 protein of various HPV strains. 



AVC Name 


Sequence 


oncogenic 


HPV E6 16 


WTGRCMSCCRSSRTRRBTQ.L 


Y 


HPV E6 16 (Modified) 


TGRGMSGGRS SRTRRETQL 


Y 


HPV E6 18 


H S C CNRARQERL QRRRETQV 


Y 


HPV E6 18 (Modified) 


SGGNRARQERLQRRRETQV 


Y 


HPV-E6 31 


GRWTGRCIACWRRPRTBTQV 


Y 


HPV E6 33 


CAACttR SARRRRLQRRRBTJlL 


Y 


HPV E6 33 (modified) 


AAGGRSARGGRLQGRRBTAL 


Y 


HPV E6 3 5 


GRWTGRCMSCWKPTRRKTBV 


1 


HPV E6 35 (cysteine -free) 


GRWTGRAMSAWKPTRRHTBV 




HPV E6 36 (cysteine-f ree) 


RVRNAWKGIARQAKH FYNEW 


N 


HPV-E6 51 


CANCWQRTRQRRLQRRNETQV 


Y 


HPV E6 52 


MGRWTGRCSECWRPRPVTQ.V 




HPV E6 52 (modified) 


SEGGRPTRGPRLQGRRVTQV 




HPV E6 57 


HCMNCAPRCMENAPALRTSH 


~N 


HPV E6 57 (cyateine-free) 


HAMNAAPRAMENAPALRTSK 


H 


HPV E6 5 8 


G RWTGR C AVCWRPRRRQTQV 


Y 


HPV E6 58 (modified) 


AVGGR P ARGGRLQGRRQTQV 


Y 


HPV E6 63 


VHKVRNKFKAKCSLCRLYII 


L N 


HPV-E6 6 6 


TGSCLQCWRHTSRQATKSTV 


Y 


HPV E6 66 (cysteine -free) 


TGSALQAWRHTSRQATESTV 


Y 


HPV-E6 70 


RHCWTSNREDRRRI RRETQV 


Y 


HPV-E6 77 


GHWRGSCLHCWSRCMGQSRQ 


N 


HPV E6 77 (modified) 


GGGRGSGLAGGSRGGGQSRQ 


N 


HPV-E6 80 


QFHKVRRNWKGL CRHCGS I E 


N 
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5. Prior to September 6, 2001 we used the G Assays to assess the interactions of 
peptides (Table 2) derived from the C-terminal 19-20 amino acids of E6 protein from oncogenic 
HPV types 33, 35, 58, 66 and non-oncogenic type 57. Peptide concentrations used in the G-assay 
were 10 uM, 1 uM, 10 uM, 3 uM, and 10 uM, respectively. Figure 1 summarizes the results of 
these experiments with the C-terminal consensus sequences of oncogenic strains of HPV 
highlighted. The absorbance value at 450 nm indicates the amount of HPV peptides bound to 
MAGI-1 domain 2. Exhibit B is a copy of pages from lab notebooks recording such experiments 
on which the dates have obscured. 

6. As shown in Figure 1, prior to September 6, 2001 we demonstrated that all four of 
peptides derived from the E6 protein of oncogenic HPV strains 33, 35, 58 and 66 bound MAGI-1 
PDZ domain 2 strongly at 1-10 uM peptide concentrations. In contrast, the E6 sequence from non- 
oncogenic HPV type 57 did not bind to MAGI-1 domain 2. In addition, peptides derived from the 
E6 protein of oncogenic HPV strains 16 and 18 that share the same consensus C-terminal sequence 
as strains 33, 35, 58 and 66 were later demonstrated to bind to MAGI-1 domain 2. Thus, since the 
claimed invention is a method or system for detecting the presence of an oncogenic HPV in a 
sample by using a PDZ domain polypeptide of less than 1000 amino acids in length and 
comprising the amino acid sequence of MAGI-1 PDZ domain 2, the claimed invention was 
conceived and reduced to practice prior to September 6, 2001 . 

Table 2. Sequences of C-terminal peptides derived from E6 protein of various HPV strains. 



HPV Type 


E6 C-terminal sequence 


Derived from 
Oncogenic HPV E6 


HPV 33 (modified) 


AAGGRSARGGRLQGRRETAL 


Y 


HPV 35 (cysteine-free) 


GRWTGRAMSAWKPTRRETBV 


Y 


HPV 58 (cysteine-free) 


AVGGRPARGGRLQGRRQTQV 


Y 


HPV 66 (cysteine-free) 


TGSALQAWRHTSRQATESTV 


Y 


HPV 57 (cysteine-free) 


HAMNAAPRAMENAPALRTSH 


N 
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FIGURE 1: Binding strength of HPV E6 peptides with PDZ domain 2 of MAGI- 1 

Magi 1 Domain 2 
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7. We hereby declare that all statements made herein of our own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the application or 
any patent issued thereon. 



Date: . 



eve 7 



By:_ 



Peter S. Lu, M.D. 

.Country of Citizenship: U.S.A. 

jtfohannes Schweizer 

'Country of Citizenship: Germany 
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, <\¥l0> By: -^S%7 

' ' CKamorro SomozaDwz-Sarmiento 

Country of Citizenship: Spain 



Michael P. Belmares 
Country of Citizenship: U.S.A. 
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EXHIBIT A 




0.0 1 ' 1 1 1 '• — ~ 

AnaJysis: Channel A 

Peak No, Time Type Hsight{|iV) Area^V-sec) Area% 

1 14 " 255 N4 1 96364 __6235630 100. ODO 

TotaiArea ~ eisieio ioo: 0 7o" 



EXHIBIT A - 
CONTINUED 



Data: 0-1 Ou pepanal- 006 

Sample: 17449 25j*s injecteu 

Column: Vydac C18 1ml/min 

Buffers: A=0.1%TFA; 8=0.1 %TFA in CH3CN 

Gradient: 0-1OO%B, 20' 

Monitor: 220nm, 1,0 AUFS 



Processing File: profiie#1 
Method: 0-100 pepanal 
inject Vol: 

Sampling int: 0.1 Seconds 

Data: 




0.0 

Analysis: Channel A 
Peak No. Time 
1 14.25 5 

Total Area 



Type Height(uV) Area(pV-sec) Area% 

N4 196364 ^£35630 100.000_ 

6235630 100.000 



Data: 0-100 



- ■ 5 ' ~»5C 25 0 m, acted 

Column: Vydac CIS 'mi/min 

Suffers: A=0.1%TFA; B=Q.1%TFA in CH3CN 

Gradient: 0-lQ0%3, 20' 

Monitor: 220nm, 1 .0 AUFS 



Processing File: profife#1 
Inject Vol: 

Sampling irst: 0.1 Seconds 

Data: 




0.0 

Analysis: Channel A 

Peak No. Time Type Height(jaV) Area(^V-sec) A 

1 0,780 N 96091 „„I?§§5.?5 1 22 

Total Area • 1355 988 100 



EXHIBIT A- 
CONTINUED 



Hi 



i 



I 
i 

! 

i 

3' 
1 

I 



I I 



71 

i 



It 



spuooag t'o :jU | 6ui|dtuB S 
•|OA joafuf 

!BUt303d 001-0 :pOm9 W 



'°2 '8%OOS.-0 :',UBipBJrr5 

NOSHD u, Vdl%l-0=9 'Vdl%t o=V rueyng 



PIO- 



OOL-0 :s{HQ 



EXHIBIT A- 
CONTINUED 



Certificate of Analysis 



Peptide Name: 
Run Number: 
Sequence: 



AA80.1 
17702 



Biotin-G!y-Arg-Trp-Thr-Gly-Arg-Aia-Met-Ser-Aia-Trp- 
Lys-Pro-Thr-Arg-Arg-Glu-Thr-Glu-Val-OH 



Theoretical Mass{M+H*): 250^ CO* 5 I 
Mass Found(M+H*): 2602.3 

Solubility: Dissolve 1 mg of peptide in 1ml Water 



Appearance: 
HPLC Purity: 



Storage : 



White Powder 
>*N/A % 



Amount Delivered: 1 00 mg 'Customer requested unpurified peptide 



Keep Refrigerated 



Remarks: Not for Human Use. Research Purposes Only. 

Release By: -n-. » «-v k^vV Date: _ 

Quality Control 



AnaSpeclnc. * 21 49 O'Toole Avenue * Suite F * s - h \ ' 

h r._ " •"> * • 1 i~--"> " 

www.anaspec.corn » e-mail: a ki « m\, « ( ;> 



Data File C:\KPCHEM\1\DATJ ENRY\ 03 5-0601 , D 



EXHIBIT A - 
CONTINUED 

Sample Name: AABO . l 



Injection Date 
Sample Name 
Acq . Operator 



Seq . Line 

Anou.i ' Vial 
HENRY In 3 

Inj Volume 

Different Inj Volume from Sequence ! Actual Inj Volume 

Sequence File : C:\HPCHEM\l\SEQUENCE\DEF_LC.S 
Method ■ C:\HPCHEM\1\METHODS\0-100-20.M 

Lust changed : 11:04:52 AM by HENRY 



DAD! a; Stg= '70 4 Rf'-- . . T1 hENPY 035 0601 D) 



1 

Ml 




Area Percent Report 



Sorted By- 
Multiplier 
Dilution 



Signal 
1.0000 
1 . 0000 



Signal 1: DAD1 A, Sig=220,4 Ref=450,80, TT 
Results obtained with standard integrator! 



Peak Ret Time Type Width 
# [mini [min] 
-I 



Area 
[mAu*s] 



Height 
[mAu] 



1 


0 


944 


BY 


1 


0963 


27 


31302 


2 


94576e-l 


0 


0558 


2 


3 


212 


BV 


0 


2199 


65 


38581 




4 .18458 


0 


1336 


3 


5 


258 


PV 


0 


3324 


38 


73496 




1.52027 


0 


0792 


4 


5 


533 


VB 


0 


1817 


8 


00819 


7 


34552e-l 


0 


0164 


5 


6 


042 


BV 


0 


1638 


48 


28724 




4 .21066 


0 


0987 


6 


6 


791 


PV 


0 


1581 


51 


54432 




4 .71076- 


0 


1053 


7 


7 


830 


PV 


0 


2492 


13 


29615 


6 


67421e-l 


0 


0272 


8 


7 


979 


w 


0 


0858 


3 


90877 


6 


33285e-l 


7.9! 


?8e-3 


9 


8 


.127 


VB 


0 


1281 


7 


46610 


7 


92417e-l 


0 


0153 


10 


8 


.902 


PV 


0 


1558 


68 


03886 




5.92069 


0 


1390 


11 


9 


.160 


w 


0 


1115 


43 


50458 




5.49541 


0 


.0889 



Instrument 
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EXHIBIT A - 
CONTINUED 




EXHIBIT A - 
CONTINUED 




Date: 

Data; v. .jQ pepanal- 307 

i b 17523 25u.l injected 

Column: Vydac C18 1ml/min 
. Buffers: A=0.1%TFA; B=G.t%TFA in CH3CN 
Gradient: 0-100%B, 20' 
Monitor: 220nm, 1.0 AUFS 



Processing File: profiie#1 
Method: 0-100 pepana! 
inject Vol: 

Sampling Int: 0.1 Seconds 
Data: 



0,0 

Analysis: Channel A 
Peak No. Time Type 
1 14.721 N11 

Total Area 



HeighU>V) Area(p.V-sec) Arsa% 

112398 . 301 4595 1 00.00_0 

3014595 100.000 



EXHIBIT A - 
CONTINUED 




Certificate of Analysis 



Peptide Hame: 
Run Number: 
Sequence: 



AA66.1 
17700 

BlOTIN-Thr-GJy-Ser-Ala-Leu-Gln-Ala-Trp-Arg-His- 
Thr-Ser-Arg-Gin-Ala-Thr-Glu-Ser-Thr-Val-OH 



Theoretical Mass(M+rT): 2414.7 



Mass Found(M+H*): 2414.3 



Solubility: 



Dissolve 1mg of peptide in 1ml Water 



Appearance: White Powder 

HPLC Purity: > *N/A % 

Amount Delivered: 100 mg 'Customer requested unpurified peptide 

Storage : Keep Refrigerated 



Remarks: Not for Human Use. Research Purposes Only. 
Release By: Jn.vv Date: 



Quality Control 



s , ( , ...... \ > , * -nu . • - ■, — . \'» H 



Data File C:\HPCHEM\l\DATA\HENRY\042-0301.D 



EXHIBIT A - 
CONTINUED 



Injection Date 
Sample Name 
Acq . Operator 



7:4.7:03 PM 



AAob . 1 
HENRY 



Different Inj Volume' from Sequence 



Sequence File 
Method 
Last ch ii jed 



C : \HPCHEM\1\SEQUENCE\DEF_LC . S 
C:\HPCHEM\1\METHODS\0-100-20.M 
11:04: 52 AM by HENR Y 



Seq. Line 
Vial 
Inj 

Inj Volume 
Actual Inj Volume 



1 

5 fil 
2 fjtl 



!AD1~A Sig=220 4 Ref - . NRY\042-0301TD) 



15 17,5__ 



Area Percent Report 



Sorted By 

Multiplier 

Dilution 



Signal 
1.0000 
1.0000 



Signal 1: DAD1 A, Sig=220,4 Ref =450,80, TT 
Results obtained with standard integrator! 



Peak RetTime Type 
# [min] 



042 BV 
224 BV 
299 BV 
659 W 
170 W 
. 015 W 
.476 W 
.771 W 
.341 PV 
.053 PV 



Width 
[min] 

| 

3 .5187 
0 .2008 
0 .3742 
0 .2618 
0 .4283 
0 .2753 
0 . 1824 
0 . 1100 
0 .1796 
0 . 2286 
0 . 2323 



Area 
[mAu*s] 

29.64368 
29. 17170 
87.51175 
37.78679 
68.21159 
40.34123 
12 .75530 
3 .22723 
12.61311 
44.93 953 
45 .01051 



Height 
[mAu] 

| 

.00569e-l 
1. 88686 
2 . 88747 
2.13710 
1.91198 
1 . 83774, 
| ,23668e-l 
. .85199e-l 
1.15197 
2.49896 
2 . 51241 



Area 
% 

| 

0.2185 
0 .2151 
0 . 6452 
0 .2786 
0 . 502 9 
0 . 2974 
0 . 0940 
0 .0238 
0 .0930 
0 . 3313 
0 . 3318 



Instrument 1 



HENRY 
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Project No — 

BookNo._4^ - TITLE - 



: r0 m Page No.^^ 



PRISM Matrix ELISA G Assay 



7^ 5 9 € «> 



Nunc Polvsorp 9c well lmmuac-pi»e, Nunc camo^tuy^jj uiuj^, — t s^t* 

PBS pH £cjcsph«e buffed aline, Sg Nad, 0.29g KO, 1.44g ^ 

KWO, add H,0 to 1L and pH 7.4; 0.2 p. fitter) AVC lo<# !ir"W 

-er 2% BSA b PBS (20g of bovtae sermn^gpinper Iter PBS. tarn™ v. 
dials, catHC15142983 AVC lot* ^ S 



5 6 7 8 9 10 11 12 



.^T-MTUl to- . 

. Dilute 1:1000 in PBS, Enml concentration 5 ug/mL Date prepared - 
HW-Strepttvidia, 2*«M *ock stored @ 4'C Zymed «*4M323, to «IZiija^»*t 

TMB <34' AT. teramethylbeMirHne), ready to use,pafco, eat*S^lo«_Q_£J£a, 
, 0.18M H 1 SO„ Sigm. cat.#S1326, AVC lot 




Moleeular Devices microplate reader {450 & 650 nn 
at or 4"C or -20"C, remove 



Coat plate with 100 |il of 3 "gfml anti-QST, OM ® 4*C 

2. I>mp contents of plmtoirt tip dry Mpipo-toweU 

3. Add 200 pi Assay Buffer for 2 ho it 4°C _ 



5. Wash 3X with cold PBS> 

6. Add proteins at 50 ^1 per well, in. 

7. Wish 3X with cold PBS* 

8. Add peptides at JO pi P« « ** 



l£ Prompdy wash 3X with cold PBS 
13 Add 100 pi per well of HRP-Streptavidin (write 
14. Incubate *£ C J^^j£^™ 

16. PrompUy P wash 5X with Wash Buffer 

17. Add 100 ul/well TMB substrate (write time on plate) 
U. In - ' ' .-'-.—-"fKl. 



plate) 
asOlOSOllktl) 



30 pi of 0.1 JM H,S0 4 , 30 min. after adding TMB 
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EXHIBIT B- 
CONTINUED 










om Psge Nn.^ 1 




TITLE. 



jlA. 



Project No — 

Book ■ lS3Z- 



EXHIBIT B - 

COhtTIAltJIZrD 



From Page No. A 



PRISM Matrix ELISA G Ass-, 



S - ■■■ \ ^weU bnmuno-pU*, Nun. 0^2409-005 batch* ■ 
PBS pH phosphate buffered saline. S B N.C1. 029g KO, W«^g 



KH.Pa.addH^tolL.ndpin^O:^ 

Aasay Buffer. 2%BSAin PBS (20g of bovi« ^tow hter PBS, 
1CN Bwmedicnls, crfHClSl 42913 AVC to« «H -|nQ-gtf- 
Goat inti-GST polyclonal Ab, acckSnig/nu, 5«oml at 4 C Amersham Pha. 

c«tf27^577-01,W#__l5i£^- •. . 

. Dilute 1:1000 in PBS, final concentration 5 ug/mL Date prepare.. 
HRP-Shepttvidin, 2 Jmgttnl stock stored @4*C, Zymed «t#43^323. lot* 
dilute 1 2000 into Assay buffer, finil (0.5 ug/ml] rfi^a l^-at- 

Wari, Buffer, UK Tween 20 in 50mM Tris pH 8.0, AVC lot* £2?Zs ' 
Biotinyktted peptides (HPLC purified, su^solution store m -20X 






rs 


Ml 




















p?. 


5TE 


IN. 


2 — 


















F*. 




= 110 


3 - 
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DTfi 


=ifo 


4 - 


















T^l 




nw 
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►ft? 
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•s 


71W 


ia«4d c 







(Column 
PSD95(1)# 
|Tax AAS6L 



Standard Curv e 

I 2. a I 3.9 I 4.10 



- Cott plate wioi 100 ulof5 ug/ml anti-GST. 0/N@4*C 
.. Dumpconteoo of plateiout tap dry on paper towels 
3. Add 200 ul Assay Buffer for 2 lm at 4*C 

Prepare proteias and peptides ir, Assay Buffer 

Wash 3X with cold PBS* 

Add preterm at 50 pi P« well, incubate 1 to 2 hrs»t*C 



7 l<c3> ^ \ 



amutesofthneofiue 
11 PronTpUywasb 3X with cold PBS 

13. Add 100 ul per welt of HRP-Strepttvidin (write time on plate) 
14 Incubate at 4°C for exactly 20 minutes 

15. Turn on plate reader - prepare files (store as 010501 IkU) 

16. Promptly wash 5X with Wash Buffer 

17. Add 100 ulA»ellTMBsuoarate (write time on plus) 



20. stop reaction with 100 ul of 0.18M H 2 SO», 30 



i.e. do not let plates dry out 




riTV it© ...L_4 ^^--.i.-J — --— -J — l_ 

.. HW_. r ... .; _j L_i 1-4—1- 

S gxcffiokA/s-J _ _|__ I -j 4 - f - ~ — h 

P rrv.o^^^A^ „._!.--.- i — ' — U 
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Witnessed & Understood by me, 



EXHIBIT B- 





Witnessed & Understood by me, 



EXHIBIT B - 




